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B»E*^S« k SMEW ^ ffl W A £ *i 6 xm 

mmmmti *> 2 t , 

6 r fc £«f»£1-*»#« 1 KE*^i®tt*^»M*. 
[«**3] ME2«aa«fftt#*#'>4< fct* 

-raw*** 1 ^Ettosr«k*^jKfk 

4 ] use 2 ii^^#^«attt^ 

1 £Ettom&^K4*. 
tifr 1 W;:E*^ Wfe*^*£#. 
■Ttifr 1 JSlwEtt<0i®«*^JRtto 
co^r;h^<7>££^U igtrf a <Bfe* s fflE 

ia^.^^-fr^««i-s r t sr»a^-r5»** 1 6 

r <h "f 5Si!#*I 1 ti*h 7 *T©vW 

l «£E<80>IHfc*^JRffc, 

tifrx-hzmxm ifrb8 &x~wrint>* 1 fii-Et^ 

[§»#*l 0] ME7-<yu^-*i«rE^S*R±l-E 

O^T tu!n l *lcEftolMft*^a(* 0 

l] SWE7^^iiaftw|ffeo««: 

x^zzk&ftWikirzmxmifrb i o*-c<&^1"*i 
a> l «lwE«roiJ«*^«t#. 

m** i 2 ] ME^^-^^feaw-cfcsm** 

iri><b l l *"C«)i^Tn^i*^Eitt«>iHft*^8H*. 

3] i»IJE*^S«£fflE*ffi*«tf>#*l* 

«:<ltx.6W**l^bl 2*T^v^jh,ri>iJgf::E«tf> 

i 4 ] is*is i a>e> 1 3 s-cot^-rji** 1 9 



2 

lcE«©Bflfc**«t»i» 

*tEHMfc*^K*©*«**«*» 6 WE«M»**«*« 

[»*« 1 5 ] WEBa»#att«lE*^«K©«an35> 
SB. 

[!»*«16] **Sfi£, 
70 «rE*^X« »E*B5»*©IBfclBI«*»rt1"* *^ 

MERHW^a * *IE**»K<0 IB MM * ft*:#ft#l3: 

7] KfffiSSJ:, flfEX^S 

£ * fff E* ffi tf> M £ 6 * k , 
20 #rE*^£« £ WE* * oPfllcttAS ftfcfefttf 
ftSttWi5 2l«(oef^ »So»«©3t«:i8 
iB 1" 6 it ftfe ^ 7 W ^ $ — k & m v > x m Ife Sr 1" 6 m 

«*/7*StfcoT, flftEffl«fe«)7-f/^-S:SiaL 
fc«r^«*W*«rWE 2«a©tt^ CO 5 *,-*©ttT-l- 

-T^i:^^^, «rE»S»*«)*S:WE2aaofi[T-w 
5^llfe*^^l-J:oT-«Xtt±a*®te*Hi:"CiftE 

[0 0 0 1 ] 
[0 0 0 2] 

Jfe^ftOlHlIc (Twisting Ball Displ 
40 ay), Sftftlh. tt««tt, f^/uy^^^K 

f:) ^^^^MvJ^K:^ »W4»»*r*^"f 

lt^riB**«li3pJffl*ixS3feft^ / >4< 45. 
50 [0 0 0 3] l>y — 7 4 — 
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As?—* *fe7^/u*-Rtflffi:7*^*-^3fe0>7 
tt, ioifcBfefctfttS 3flife-e*>ft^)-Cw©3JiKfe*«* 

*1&%<D0 hffa4 0 0 nmA>btt)5 0 0 n m, 1^)5 0 0 
nra^P)ft6 0 0 nmXttJK)6 0 0 nm^7 0 0 n /0 

S. SUfcjUltf* #7^^Hi4 0 0nm^b7 0 
Onm^igc^H, ttl 1 / 3 <OW&<^% Lri>Si§ 

ao«)ifii2/3«)«*«>*ri*sffl**i4^\ -® 

[0 0 0 4] «*|R&V*7 — 7-f /U*-<Z>SRStf>2iiB 

A»Mfc*iJffl»¥* 1-fc*>t>. RWWSlO%S:8x.5 
0%©Klt** $ K**<xS* J , r<oi«tt*s±ia**«) 

[0 0 0 5 ] «tt«£ffl^fc^««»» J $ , «ft* 

b Kfe*i-5 n £ J: 0 S Mf*i"5 - 

fc-CBBsWIMtena. »fettT-li«#*>5tMi«#o 
fEffl # ta v % 4: L&i^ifctf)* r. *i b ttBft 
»#t6:HK'#5o U&»U ^lib©*^**r- 
tt, 1Mt*r#*i^46^-t-6r4:f4-C#53a«, B»«-C 

ft««»***»bn*v\ ^(Dtztb, Btt«£#Bfc» ^ 
W^^h^ Mq#bftf\ *W41Mfc*r**+ 

ariMMrefcofc. s^j«#fcBtt*^KB 

*»b* 0 ft ^1tt # (cfltf 9 1-* <t &fe«fM $ **SS 
**»b»Ui"6*5**t* J *)5. 
[0006]tt Twisting Ball D i 



4 

lifcA/4fB*t^**L4ir^fcA, *S£*0S/- 

a^JteHttRWftixTrtft-ea 7s tstix L£ 5 

a**?j*-e#fcv\, tt^©Rfife*±icff 3 rfc 

u*v\ «*»*c»?B*B«*r**i-6rfc*«BB-efc 
ofco £bt-> JM-** XttB»*>fXJ: 9 fc'hS^w 
«Mfc*©BB*r**1"5fcttfe 
#B 9 bftfc«*»fctt**:*« Lft itiitf 4 b1\ 

r^b©B«*«it(* - ette*t;»o'>4< fct^rn 

[0 0 0 7] 1¥*35safe^B«*^«t#i: LT, 

T*«tt#febt- M^aAL, «ffif*saA$tifc 

(|>t-7^^K 0*B«^, Japan H 
ardcopy'99 B jtft« p 2 4 9 - 2 5 1 , J 
apan Hardcopy' 99 fall "f-WiM, 

pio-i3). -(Dmmm^mmmmm^Mmmz- 

Wl-^t-^J 9 Sx- 6 r i: T-# 5 1 ^ 5 SI A £ : T t T 

T»B*-flc9>^A«cB«B«w#«El-6*:«>, 
[0 0 0 8] 

[BB*s«ftLJ:3 4:i-ftBB] BB*b«t, 

r*tb©Wi«)B^»ASnfc, feit/#«»tt 
*«B/j;««ftBB©tt^lli«:*tfB«**JII**rlt* 
L/c 2000-165138) 0 1 Wllli^I 
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[0 0 0 9] *JSWW:, ±B»*fc«*T4£ftfcfc«> 
■CfcfK S*tt, BSRttlcffiv IMttMt**U ft 

[0 0 10] 

[0 0 1 l] *«WldJ:ntf, 7-f/i/^-3ft«BR»4nfc 
S^BSIcf+itLfctt^lcjjlJRXttRJtSix, £Jtt£ft 

[ooi2] ±B®«^«e»*-*5^T, we 2 as 

oi: fc3fe£ p i£ifci*£/';:tf>, ft^*^ = > h 7* Yft% b 

t\ *ffia«£IM»& *©*»RI«sft^G> 
tmbtiZo *frE2««0>l»0>#*a $ W»R*t 
R»tt*r*i-5tt-T-ttA»**:A»*lPl^» 1 0 0%R 

[0013] &7p&9Lk7 4 M-ft-ftitzti-z^T: 
fe«fcl\ 

[0 0 14] £fcs ttWfto»tt^£^&-*- 

[ooi5] 7-f/u^-*«n»wffia«wisiir$tL, 
u ^o2«nico^^e&r/iit i fon^ 7 

[0016] -7 4si>?—<nm%t<n&<n&*l** by 4 7 
R\zEJ\\£tiXi>£\t\ 7^*— ft* ^ h !> •> 

[0 0 17] 7*yu*-#«^£fi±l;:ffi«£ix"t;:*i 




(4) #12 0 0 2- 1 3 9 7 5 0 

(5 

lei »9^1|iJ(7)^@03tORMlcJ:6 : tf:¥'9 «:I8jL-C 

[0018] y 4 ^9—(D±w^^hh 

— tffe&<D%&<DffimzKM£iiX^Z)Wr£, &Wft<£> 
««roBB«c l*Slfttf><S«ri s EB Stt5wi:A s ifS Lt\, 
*rfe<0««K: J: 19 fe«*:*»i-<5 r ktfXZ Z>k#lc s 

60 

[0019] ^^<-*tt**limic«»»«r**.S r fc 

20 [0020] «^s«£tf®s«<0#*tt7-f^*-& 

PrtBtftSo 7>f/U*— <7>*feWl£«Pifl»C*fe<D 

[0 0 2 1] *BWWU ±EWfr&^8£#£, M 
BSF«*^l«(t * *t T 6 ft* z m#t 6 HR 

[0 0 2 2] i©»|*^Sli:*5^t, Mtt#Att*E 

b 6 ft* Sr fflW L T <> J: t >. 
[0 0 2 3] a^S«i:, 
i:, irB*^S«i:«rB s fi ! ffiS«<oratclBI«S:«rt+5 
S(«*^*«tWE*aff3S«olllllc*tA$ 

« A* brt»lc 6 fe**r (»EB»W# 
RtidBa^SKOlBfcEllSiit^***^, 

[0 0 2 4] r^B«*^3S«-Ctt, »**««cJ:9i«: 

3yh7^ K7)^ftBft«:**1-6wi:AS-C*5o 
[0 0 2 5] ^fc, *5fiW^>H**^*fett, 

^©S^Kd:, StrE*^S«fc*9B«ffi*«t©P B 1^ 
PflBRSrJBric-fS^^-*^, WE*^StEtflftB*ffiS 
«t <7)Pfl(-*fA$JxfcftRr;«ffll«tt* s ft4S 2««© 
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[0 0 2 6] #«woBfc**#ifc-ett, *^S«£, 
(WE«*««i:WB»aS»*fc©l«»c|IBI« 

Lfe»^«ft^*tt, fiE2aS^i 1 c0 9^-*^ 
WE«S»ft©3fctt, «nE2WK©tt 
*TE»-^felWi:tt«*5«r.<DfeW(Ofe«:*^i-6o 

3>h7^ h£ffe&LTl>£ e *rE2Sa^tl3[ 

[0 0 2 7 ) 

tf£« £ W © g& © IH »-*t A $ n 6 fejfc tfWWitt 35 s ft 

[0 0 2 8) ssi** 

&\ B, =!/^»«>A*, ^Ut^-/^ 

# y ^^-^ * y»©*«w«tt*t»»*r«ffl+5 r t 
■«[ffl-c#, B*8u ^^yy^ b#BBt?#« 

T-#S e *fc, **>BSli, B»8u ^^^S 
l£«k*Uf, 0 0-2 0 0 0;*^* hn-i*-Cfc 

5 0 «bi** ^offtfta^^fcs^w^y yfiifi 

-^MJ^^ *>avM*'<*$o^hy 
[0 0 2 9] BSfcXSSttfcfflfcfc^-ctJ: 




(5) «BH 2002-139750 

fcSO-e, ttT-afljWfcfclSTBlWR-fS. 
[0 0 3 0] «ffifcS«fc#«a-frT, 

* n ^ w/s * <c 6 46 , mmmmmfc **<*o 

[0 0 3 1 ] jsfc, rtf-*?-* h y ^^^BtttrpTtt 
KiTSfcfci;:, Wi«««:tft «RF7y^ 

tgffcSlH^, TFTtt**15«-Ctt4<»iB» 
[0 0 3 2] «ffi*S$^S«:±^^$n-CV^»^, 

Ttxtvv KttfrDU: LTtt, #y#-#*-K ^y 

:x*tvk #y*?-u>\ #y-f5h\ ^#*i/> #y 
20 «fp>\ babbit* y/u»B, 7^i8«*ffl^ 

✓ ^fc-fr*. x?ji"<>ik&tos t°7^y>{h:#^> 7 

4 8 0 6 4 4 a-^JcEB^W^^fc Ko^>7!)-^ 

7^H'^^ dd^m- h^ofi^icis^y 
iCfSCTSH^tR-rSo B«o-*-e*>6B*B«tt* 

[oo3 3] ^y-c, *%w<Dm\mmmtt, 

y/u^^y K3R, ^ , ot , 7y,i r-y-'^^y k*, ^ 
50 7^;^ ry/^-yjk. a—y^y???/^. -fy 
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S4<2 0 0 nm^ L< 121 0 0 nmBT^fcW* 
94U>. 

[0 0 3 4] #J&IWfc:|3^T* — O&tt, *Pfe 

ftf^::J:oTi^fe i"*^*>, R 

(i/yK) > G (^y-v) , B (^yt— ) . XliMfe 

D-) x M , c (i/7y) , 3mr;ixb£* 

[0 0 3 5] XJ4-f*^ttft»i:li»* 

[0 0 3 6] 7^^-«lfel:J;oTilfe^£ 

^ H7-<^ttJio»!9 5gUEaLTt J:v\ R, G, B 
9^ R, G, B^^CY, M> CCOfeOSft^^ 

[0 0 3 7] mi 2ic^1-*-tfV^gL 01 31: 

Tjk-f tyj t^a-sl in 4ii^H-4!i*egs!*tf> 
7y^i^7-ytv<y^-7 h y <y?xmmzn 

[0 0 3 8] *«18ScW««^l£lJ*tb-C^6 




(6) M2 0 0 2- 1 3 9 7 5 0 

10 

«»^^«»*r«fe^ffi« (W) t-r^r^r^-Ct 
[0 0 3 9] H 1 6 H^-fJ: 5 fc, *Tfe©«««r 

z<nm&(Dmm^± >o . y^^^-o^w^mmm^ 

[0 0 4 0] i:lE*"5I«t-1-6fc«)l-tt, »*«±7-f/U' 
[0 0 4 1 ] 7-f^^-li*^affio$»«#i:l^«o 

30 Ttt, aTC04OC0 1 b(0^foa e 

[0 0 4 2] »10*ftttuy-7lfefeft-Cite9, «* 

[ 0 0 4 3 ] m 2 ©#fttt«»#*teT-*> 0 , ^ 

[0 0 4 4] ^3 0*fett«*fe-Cifo «9 . *W 
»(OXSta#iSofeSr*x.*3is e>49ftls]tt 5 55 LTfiff 
[0 0 4 5] Jl4©*ttttHl«tt-e«)9, 
50 5-ii<DXm^, ^y^^fe$r^X.^^b1t^[H]^ , 9ii 
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// 

[0 0 4 6] :ix6^9*>, KttSottttfc^-fr^pTfife 
[0 0 4 7 ] 7>{/^-^SSJ:l:MLt:iif) 

•)^->!)3y» #y #-#*-h*ft«*lf bitS 
[0 0 4 8] *««T'I1, **BKtt»i-*tt* M#»- 

lv\ mi 7{c^rJ: raic^^n^^ 

[0 0 4 9 ] ^i"5RSSt^Si: LTiitt^iSf*©* 

yy XA*r*t*fln.^fc»*ictt, 7n>h7^ h#£*r 
[oo5o] atRopBiicss^sns^^-f-tt, 

LTtfu AW* fc*. IHttA^^eTSflfi^ifo 

•9, ilt^tttiR^— kfrb* ftfffi ft 

[0 0 5 1 ] *^-*tt»*iHttfc**bTfcJ: 
E w if >T Xo ir ^ — > £ ^Ti" S £4£& tf* ^ £ 

[0052] •fe/i/«jS^^^-f-tt*rfe"Cfc«sfe'e<>J: 



/2 

£\ -o(Oil^lC(j:n 2 f@ (nttlEWSEft) 0>-fc/u#» 
[0 0 5 3] ^—MW-tt, awtfcs:!:^ 

[0 0 5 4] *«W"C«ffl-*-SftRt;fllr««tt3ft*Jlfta 

[0 0 5 5] «[^©JSi6tc«ffl$ix5f»watt»llit t 

/k r * y /m^TvK r ^ y A'»t'?vk 7 2V 
20 v * * * y /^R^fvK * ^ ^ y ^ 

iT't/K > ^ ^ y Kf ^) a - ^ f 

<d m&WL&ft h 6 v ^ tt^a^flc * 6 r ^ ^ r* # 

MidrlTH ^y^^u>, *^u>-T* y/i^K 
^fi/y-7^yoxMi^i^, 

yr^h\ ^'7 7^ >7ytx^*miz> 

^ [0 0 5 6] ^fe^J<tLX*±. W«*L<tt««<0«** 

w, y Kv^-ff^^few, u^Kttt, ^y- 

^yH/j/K, dr/ywxD- , ^^uy^-^o 
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iJ-W-K 7^7^^ P-jaXvtf/K C. I. 

^ h • \/y K4 8 : 1 , C. I . t'f* > h • u 
y Kl 2 2, C. I . fc^ yh'UyK57:l, 
C. I . t°^> yh-fi^97, C. TOU— 1 5 : 
1 % C. I . V h • 7 fr— 15:3, f^rftSW 

[0 0 5 7] tt-^©»tttt#Jcl»36Snftv>3ft J , 

[0 0 5 8] tt^-©— fttt^tt, 1-10 
0 0 /imtfc^ #$L<I35 — 5 0/imtife5^ - 

# v >tt-T-**©fe«aw*«Ti- 5 1 ^ 5 »Ba*0a $ n 

So 

[0 0 5 9] %L*<D$tmzte s ^C^CT, *Sfc#J£ 
[0 0 6 0] *MR»Ji: L-Ctt, mt*4t£ , 

[0 0 6 1 ] V^jWKti:, 7;y^7^'7 

[oo6 2] iwi^^sa^tm £<&bftr 

4#^¥l 0-3 17 7f£$£<£>T i O (OH) 2 t , >7 




(8) M2 0 0 2- 1 3 9 7 5 0 

r^f-^Wk**!!, ®*XS<D + t?^»*ix5T i O 
(OH) 2fC->7><fc'fr*fc5^ttS'y 3-y^/U$r 

«tt-T-tt«tf-fctt^©*nt?*s. 

|C % TiO (OH) 2\Zi^y>it^h^^>]) = — 

«-*Ofta*«*rmEi-5 C fc lei «9 #m»tt*r»j«i-e 

[0 0 6 3] **SJ©-fctt*«:, -ft»lCtt5 - 1 0 
Onm-efcD, ff^Kltl 0-5 0nm"e*)5^ w 

[0 0 6 4 ] ^asj^tt-^^sa-g-ittttt^otitsir^jfe 

»J<ott[S<03Ktia'&v^>fejSa:PISESttS. ^RSKo** 

20 OMfi^fC^LT, 0. 0 1- 3ii^ <fc«9#£L< 
12 0. o 5-Hi^foa 0 
[0 0 6 5] Bfa©*««Ht!ft«» bns «t 0 ^> 

[0 0 6 6 ] *8S»JWU 2««<&tt : 3 L <0-#fc«>*»to 

[0 0 6 7] 3^h7^hi4, 2liotf^&, ^1/ 
6 0 h7^ h«r#5t-*4, 2il^f:il 

[0 0 6 8] *«WIC*5V^T, »^*/T3Vh7^hS: 

jt*r*^K»*-eR»-i-50^#*L<, MEftKtttt 
»*tv^o »E2«HI«)ttT-«)ff*L^li***>*tL 

50 -ctt, ate^tiftte^oia^^^^jfbnso e© 
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[0 0 6 9] «fE2«W<^tt : F-OteW»* U 

^ (o* s ji £ 6 r t ic j: o x vmt Z> r 

1 0 0%R*rt-6ttKSrV*3. IWHRIttttr^i-S*^ 
* WtoRWtt**-*-***** LTtt, 

[0070] *^s«a^irffiassr@^i-6ictt. 

[0 0 7 i] j^±oii«^^jK#tt, 

v^i:*ffl-e#6 KW^h'>- h Steffi 
[0 0 7 2] :©I»S/T«#tll lEMSi^r 

[0 0 7 3 ] »:tc*58W<oiilft*^8«fcov^rKWi- 

[0 0 7 4] £0>flM*^S£ Lttt, 7ayh7^h<b 
[0 0 7 5] ^IWI^MII 

[ 0 0 7 6 ] JfiJlT. 0ffi£#HS LX*%W<oMM<OJfm 




(9) M2 0 0 2- 1 3 9 7 5 0 

16 

^t6^^-t2 0 4 (0 3) t,*^a#2 0 2X 

x.5 0 ^fISS2 0 3liSS2 0 5 b «:iit^5o * 
fc, i2C^tJ:9i:, ***»*2 0 2li, MW<o%¥f 

mt£3t. %<D±[ZtetfL£tl1zmWmfc2 0 5 a t, 8 
Wi2 0 5 a±<C»jft£ftfca«0Rl;<Mi 2 0 6 
* , X 3 tf)XW«B 2 0 5 a #K*t <b*Lfc« £ li 

;o RttM<om\zi&i8.£inlty << /u*— 1 k. "tcoJKDfcm 
120 6 tzm^Zo 2o(Dii©»^tf{:gi$ 

*iTfcJ:^U -*35S««ic»«*^ fife* (M;ttf, 
intS2 0 5 a) 3ft«*»*ixTtJ:v\ 

[0 0 7 7] 2 0 2 roJiOlRJ¥tt±iBII 

[0 0 7 8 ] ±IEOHIft*^atft 1 0 14, WffiSC 2 0 

20 4r«-fe/K^Atu, ^©±lc**S# 2 0 2 LT\ 
^7y^-C|fISte2 0 3 t*/7att2 0 2£B5Tf 

Xli2K#l-flURi-* r k frXZ So H4 (a) IC 

i/T««-2 0 2t-#l:^-t2 0 4 aS: 
»/SLTt>«fc^U 14 (b) (c^i-^ic, H®g&2 
0 3 £— ffcJC*'*— tf*2 0 4 b ZJ&jgLLXhX^o 
[0 0 7 9] *JfiUfc«lc, ^^-t«Co 

30 r H 1(l^P3^^^-<-if^T-2 0 4 ' fr££2 0 2&tf2 
0 3^iw#tAL, rtt(Ci:oTS^2 0 2RX$2 0 3 [8) 

[0 0 8 0] J: 5 * i 2 

40 [0 0 8 1 ] mm*k LXits *-sK^#JR«#9 
iW) f^#U^-MBX-20-7 r 75'^) 5:^ 

[0 0 8 2] m2(D%L*k LTH, 0*#JO. 4 

MBX-2 0-*!7W h) *»ftt6^ii:J:9j|t* 
»sp*tta*2 0 0 Omft^t^^JDx., tSl* 

50 L^t><0*ffiffl1-6o 
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[0 0 8 3] ^jg#J(iti, JAr/i-J HtSMWwBWS 
»»«MBU }|^tTlOSOd:*» 
tt*D*»*UTiO (OH) 2*rft***, 
fc, *5 0 0 cm 3 ^IC^fc^tt^T i O (OH) 2 1 0 

^fSffi^fc^iSU *!;:<): 5*»*»0iSU 

[0 0 8 4) *HBJBltt^fc»2tt^*r«*Jtl»2W 
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